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APANESE neurosurgeons have recently observed in patients of their own race a variety of neurological disorders which are often transient and appear most frequently in young people. The typical angiographic appearance is that of narrowing or occlusion of both internal carotid arteries at the level of the siphon (C-1) together with a hemangiomatous network at the base of the brain (Fig. 1) .
These patients were initially reported as having a type of occlusive disease of the internal carotid artery. 1~ The entity has also been reported by other Japanese authors as occlusion of the circle of Willis, 3 telangiectasia, 1,11 or vascular malformation. ~, 9 In 1964 we collected 21 case reports from the Japanese literature, added three of our own, r and concluded that the entity was unique to the Japanese. We reported the entity as "hemangiomatous malformation of bilateral internal carotid arteries at the base of the brain" and noted the similarity of the abnormal vasculature to the vascular network in the embryo. We noted, too, that the malformation was primarily limited to the distribution of the internal carotid arteries, s The term "cerebral rete mirabile" has some descriptive value although it is probably not entirely appropriate. The Western literature yielded only one similar case with bilateral involvement, and this patient was a Japanese woman. 1' Taveras and Wood ~ reported comparable cases in non-Japanese patients, but the occlusions were unilateral.
Since our paper 6 in 1964, numerous other reports have appeared in the Japanese literature. Adding these to an additional number collected by writing all the neurosurgical clinics in Japan, we are now reporting a total of 96 cases.
Analysis of the Cases
Sex and Age. Of the 96 patients, 41 were Received for publication October 10, 1967. men and 55 women. The onset of symptoms occurred before 10 years of age in 56 patients and before 21 years in 73 (Table 1) .
Symptoms. There was considerable difference in the initial symptoms in patients, which could be correlated with age. In those who were under 21 years of age, weakness of a limb or limbs was the most common manifestation, occurring in 51 of 73 patients ( Table 2 ). The weakness occurred suddenly, quickly disappeared, but often recurred. Convulsions, visual disturbances, and nystagmus were relatively common in this group. In those patients over 20 years of age, subarachnoid hemorrhage was the most common initial manifestation, occurring in 12 of 23; motor weakness was the next most common sign in this group. Only two patients under 21 years of age had a subarachnoid hemorrhage, and none of the older group had visual disturbances or nystagmus.
Prognosis. The majority of the patients in both age groups followed remitting courses and had to be classified in one group as recovering, unchanged or recurring. Typically, a patient shows a sudden onset of hemiparesis, recovers quickly only to have the finding reappear on the same or contralateral side; 66 patients in the younger group followed this course. Only four became progressively worse; an additional three died. There were no deaths in the older group; all 23 recovered unchanged or had a recurrence (Table 3) .
Electroencephalographic Findings. Background EEG activity showed normal-to-mild slow-wave pattern generally in resting record. Generalized slow waves were easily activated by hyperventilation in most of the cases; these slow waves did not readily return to the normal pattern after hyperventilation had been stopped. We believe that these EEG tindings indicate cerebral circulatory insufficiency but have little value in the diagnosis of the disease. Angiographic Findings'. The hallmark of this entity is the angiographic appearance of narrowing of both internal carotid arteries with a distinctly pathological hemangiomatous vascular network at the base of the (Figs. 2 -4 ) . Bilateral carotid angiograms were done in 72 of the patients; 55 of them showed the angiographic appearance described as typical of the entity. Usually the narrowing or occlusion was at the C-1 level, but some had narrowing extending to C-4 with no visualization of the posterior communicating or ophthalmic arteries. In 15 patients, the typical angiographic findings were noted on one side only, with atypical findings on the opposite side in 10 and almost normal contralateral angiograms in 5 of these. Only unilateral carotid angiograms were done in 22 patients, who are included in the series because they showed the typical abnormalities described and were presumed to have bilateral lesions on the basis of their symptoms and signs. Two patients had repeat angiograms. One, interval between angiograms, while the other, an 8-year-old girl, showed clinical evidence of progression of the disease process over a period of 18 months. Her initial angiogram showed bilateral occlusion of the internal carotid arteries limited to C-1 but 18 months later showed occlusion extending from C-1 to C-3 and no visualization on the second angiogram of the previously demonstrated posterior communicating arteries and ophthalmic arteries.
We recommend that all patients suspected of having this abnormality have complete four-vessel angiographic studies.
Etiology. Japanese opinion is divided as to whether these represent true congenital vascular malformations or whether the "rete mirabile" develops as a collateral because of a primary stenosis in the internal carotid arteries. Evidence for either theory is still inconclusive. Unlike many A-V malformations, the internal carotids in the group we are reporting tend to be small for their entire length from the bifurcation up. Some familial tendency is suggested by the fact that 8 of the 96 cases were siblings (4 couples). Another feature is that the anterior and middie cerebral arteries in these patients are often narrow or absent and if visualized are usually of poor and irregular filling. The anterior and middle cerebral arteries do not originate directly from the internal carotid arteries in the patients but from the vascular malformation.
Surely the clinical manifestations of paralysis, subarachnoid hemorrhage, and seizures suggest that they at least behave like vascular malformations. There are only two autopsy reports on patients with this entity. One was a 10-year-old girl who died of an intracerebral hematoma attributed to trauma. The findings were distorted by the presence of an old healed tubercular meningitis. 12 The other was a 9-year-old girl who died of a subdural h e m a t o m a not associated with trauma? In this instance the lumina in the circle of Willis were narrow but patent. Intimal thickening was seen, but there was no thickening of the media or the adventitia and no inflammatory changes.
The vessel walls in the abnormal vascular network were very thin, resembling those found in encephalofacial angiomatosis. Yada, e t al., 16 have reported that long Y sex chromosomes were noted in their cases, but in our series three patients (two female and one male) had no abnormalities in the chromosomes.
Conclusions
Wc have described a congenital or developmental vascular disorder characterized by marked narrowing or occlusion of both internal carotid arteries at the siphon combined with a highly specific vascular malformation at the base of the brain. The disorder appears to be particularly common in the Japanese race. A total of 96 Japanes e cases collected from the literature and by letter inquiry to all Japanese neurosurgical centers have been reviewed.
Supplement
In 1965, we collected 96 reports from the literature and letter inquiry to all neurosurgical clinics in Japan. After that, we found one autopsy case reported by Kawakita, et al., 2 and two cases by Leeds and Abbott.4'~.The autopsy case was a 12-year-old girl in whom the circle of Willis and distal segments of the bilateral internal carotid arteries were almost filled with grayish-black thrombi that extended to the proximal segments of the bilateral anterior and middle cerebral arteries. Mild to severe sclerotic lesions were also found in the internal carotid artery bilaterally. The cases reported by Leeds were a 12-year-old American-born Japanese boy and a 9-year-old American-born Japanese girl. It is our opinion that the entity is a particular type of cerebral vascular abnormality of the Japanese.
